tive examination. Internal morphology of the left appendage revealed a smooth endocardium without a crista terminalis and was of the left atria1 type. The presence of left atria1 isomerism associated with a common atrium led to the diagnosis of ambiguous AV connection. Surgical correction involved rerouting the systemic venous return to the tricuspid valve. This was achieved with a "mirror image" Mustard operation. The Senning operation was not indicated because of a lack of tissue in the atria1 septum.
Localization of the conductive tissue is difficult. Two AV nodes may be presente4 A similar pattern is found in AV and ventricular discordance (corrected transposition). The posterior node is hypoplastic, and the His bundle originates from the anterior node. Anderson et al5 showed that the posterior node could be connected with the His bundle. In situs inversus the posterior node is predominant, but not always so. A sling of conductive tissue could be found with fibers around the anterior and posterior margins of the ventricular septal defect.
Uncertainty of the correct location of the conducting tissue explains the high frequency of complete AV dissociation following surgical repair when an AV septal defect is present.6 Suturing the interatrial baffle into place with a beating heart could help to avoid damage to the His bundle; however, in small patients, as was ours, this can be difficult to achieve. I t has been over 10 years since aortic aneurysms after synthetic patch repair of coarctation of the aorta were first reported. More recent studies suggest that late aneurysm formation after synthetic patch angioplasty may occur in up to 38% of patients.QThese aneurysms typically occur in the aortic wall opposite the synthetic patch, perhaps resulting from stress exerted on abnormal tissue in that portion of the aorta. As is the case with synthetic patch repair, the aortic wall of the coarctation and periductal area is not excised in the subclavian angioplasty procedure. Late aneurysm formation might therefore be expected to occur after subclavian angioplasty as well. In this report we describe 3 children who developed aortic aneurysms following left subclavian angioplasty repair of coarctation.
Case 1: An infant presented during the second week of life with Turner syndrome, congestive heart failure, a discrete thoracic coarctation and severe valvar aortic stenosis. At 12 days of age the coarctation was repaired using the left subclavian angioplasty procedure. An intraluminal web at the site of the coarcta- tion was excised and the subclavian flap was sutured with running 7-0 prolene. At the end of the procedure the patient was normotensive and had no residual coarctation gradient. A surgical aortic valvotomy was performed at 2 months of age. At age 4.5 years a chest x-ray revealed a prominence of the aorta in the area of the coarctation repair (Figure 11 . Although an echocardiogram disclosed no abnormality of the aortic arch, a computerized tomographic chest scan suggested the presence of a small aneurysm of the coarctation repair site. A cardiac catheterization revealed aneurysmal dilatation of the repair site, no residual coarctation gradient and mild aortic stenosis. Angiography revealed that the aneurysm diameter was 150% of the aortic diameter at the diaphragm [ Table I ).
Case 2: A l&month-old girl presented with heart failure, a severe thoracic coarctation and supravalvar mitral stenosis. The coarctation was repaired with resection of a 3-mm long stenotic segment and end-toend anastomosis using posterior running and anterior interrupted 7-0 prolene sutures, When an intraoperative residual gradient of 35 mm Hg was noted, a longitudinal incision was made across the anastomosis and a left subclavian angioplasty was performed using running 7-O prolene sutures. The coarctation gradient was reduced to 5 mm Hg and the patient was normotensive after the operation. A cardiac catheterization at age 3 years revealed an aneurysmal dilatation at the repair site and no residual coarctation gradient. The diameter of the aneurysm by angiography was 160% of the diameter of the aorta at the diaphragm (Figure 2) . The aneurysm had not been detected by echocardiogram or chest x-ray.
Case 3: A boy with Taussig-Bing anomaly and discrete thoracic coarctation presented in early infancy with congestive heart failure and cyanosis. At 6 weeks FIGURE 3. Ten' left anterior oblique (A) and taterai (8) aortograms FIGURE 3. Ten' left anterior oblique (A) and taterai (8) aortograms confirming the presence of a large circumferential aneurysm in a 2-confirming the presence of a large circumferential aneurysm in a 2-year-old boy who had left subciavian repair of a coarctation at age 6 year-old boy who had left subciavian repair of a coarctation at age 6 weeks (case 3). weeks (case 3).
of age he underwent a left subclavian angioplasty repair of the coarctation and pulmonary artery banding. The subclavian flap was sutured with 7-O prolene. After the operation there was no residual coarctation gradient and the patient was normotensive. At age 2 years an echocardiogram suggested the presence of an aortic aneurysm and a cardiac catheterization was performed. Angiography revealed aneurysmal dilatation at the coarctation repair site, the diameter of which was 280% of the aortic diameter at the diaphragm (Figure 3) . No residual coarctation gradient was present.
Subclavian angioplasty, introduced in 1966 by Waldhausen and Nahrwold,3 has been recommended by some as the surgical procedure of choice for repair of coarctation of the aorta in infancy. Because the procedure avoids a circumferential suture line and uses viable tissue as a patch, it has been hoped that it would avoid the late problems documented after other types of repair, namely restenosis (after resection and endto-end anastomosis) and aneurysm formation (after synthetic patch aortoplasty). As long-term follow-up data are acquired, however, the early enthusiasm for the subclavian angioplasty repair may prove to be unwarranted. Recent data suggest that recurrent coarctation may develop more often after subclavian angioplasty than previously suspected.4 And now, we report instances of aortic aneurysms occurring at the site of a subclavian angioplasty repair.
The synthetic patch aortoplasty technique for coarctation repair was first described by Vosschulte in 1957.5 As is now the case with subclavian angioplasty, aneurysms occurring at the repair site were not described until nearly 20 years later. In 1976, aortic aneurysms were described in 5 patients from Vosschulte's original series. 6 Late aneurysm formation has since been reported to be as high as 38% after a synthetic patch repair of coarctation.lJ Although most of the previous reports have not explicitly defined what constitutes an aneurysm in the absence of pathologic material, fusiform dilatation of the repair site with a diameter Z15O% of the patient's descending aorta correlates well with the presence of an aneurysm.2 This criterion (comparing the diameter of the dilated vessel to that of the adjacent uninvolved vessel) has also been used to define aneurysms of other muscular arteries as, for example, coronary arteries in Kawasaki disease,7 and has been applied in the present report.
The mechanism of aneurysmal aortic dilatation after synthetic patch repair of a coarctation may relate to increased tension transmitted by the patch to the more elastic abnormal aortic wall opposite the repair. It was suggested by Moulton in 1983 that late aneurysm formation may be expected regardless of whether the patch is a synthetic material or subclavian artery tissue, since abnormal tissue of the coarctation and periductal area is not excised in either repair.* The first aneurysms after subclavian angioplasty have now been documented, lending support to Moulton's concept. It is of interest that in case 2 an aneurysm developed despite coarctation resection before subclavian angioplasty; it may be that a suture line is as vulnerable to excessive wall stress opposite a patch as is native aortic tissue.
Because no patient in this series underwent aneurysm resection, we do not have pathologic data regarding the nature and location of the lesions. We intend to follow these children closely and recommend resection if evidence of progressive aneurysmal dilatation is found. Nevertheless, the clinical data presented indicate that children who have undergone subclavian angioplasty, much the same as those who have had a synthetic patch repair, warrant long-term serial evaluation for possible development of an aneurysm at the coarctation repair site. Long-term studies are necessary to accurately define the incidence and natural history of late aneurysm formation after the subclavian angioplasty procedure.
